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Reinforcement devices and systems for holding a traffic con-
trol assembly in compression are provided. The traffic control
assembly includes a traffic signal disconnect hanger and/or a
traffic signal and a first span wire positioned above the traffic
control assembly. In some embodiments, the reinforcement
device includes an upper support device connected to the first
span wire where the upper support device has a length that is
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upper support device is configured to spread the load of the
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second vertical members are tensioned when the upper sup-
port device, the lower support device and the first and second
vertical support members are connected together.
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1
DEVICES, SYSTEMS AND METHODS FOR
REINFORCING A TRAFFIC CONTROL
ASSEMBLY

RELATED APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 14/284,014, filed May 21, 2014, which is a continuation
of U.S. application Ser. No. 14/062,649, filed Oct. 24, 2013,
now U.S. Pat. No. 8,749,402, which is a continuation of U.S.
application Ser. No. 13/888,894, filed May 7, 2013, now U.S.
Pat. No. 8,659,445, which is a continuation-in-part of U.S.
application Ser. No. 13/758,760, filed Feb. 4, 2013, which is
a continuation-in-part of U.S. application Ser. No. 12/973,
066, filed Dec. 20, 2010, now U.S. Pat. No. 8,395,531, which
is a continuation-in-part of U.S. application Ser. No. 11/839,
807, filed Aug. 16,2007, now U.S. Pat. No. 7,876,236, which
claims the benefit of the filing date under 35 U.S.C. §119(e) of
the following Provisional U.S. Patent Application Ser. Nos.
60/840,989, filed Aug. 30, 2006; 60/842,258, filed Sep. 5,
2006; 60/843,659, filed Sep. 11, 2006; 60/860,082, filed Nov.
20, 2006; 60/880,612, filed Jan. 16, 2007; 60/923,933, filed
Apr. 17, 2007; 60/926,914, filed Apr. 30, 2007; 60/927,620,
filed May 4, 2007; 61/690,861, filed Jul. 6, 2012 and 61/815,
355 filed Apr. 24, 2013, all of which are hereby incorporated
by reference in their entirety.

BACKGROUND

1. Technical Field

The present invention relates generally to traffic control
assemblies. In particular, the present invention relates to
devices, systems, and methods for reinforcing traffic control
assemblies.

2. Background Information

Traffic control devices, such as traffic signals or signs, are
often located above, by, or near sidewalks or roadways to
assist pedestrians and drivers to safely and orderly pass
through intersections. Sometimes such traffic control devices
are unable to withstand heavy wind conditions. Therefore, it
is not uncommon for traffic control devices to become
detached from their support structures, or to become twisted
or disoriented from their proper positions when exposed to
adverse weather conditions such as the heavy winds that
accompany high wind storm events or hurricanes. As a result,
the pedestrians and drivers that the traffic control devices are
designed to assist may be left without a safe and orderly way
to pass through intersections, leaving the sidewalks and road-
ways in disarray, and substantially increasing the likelihood
of traffic accidents and delays in emergency personnel
response times. Moreover, traffic control devices that become
detached from their support structures may pose a danger to
nearby property and individuals, who may be struck by a
falling traffic control device. Further, it can take many months
to repair or replace all of the detached or damaged traffic
control devices, at great effort and expense.

Although damage and detachment of traffic control devices
may be avoided by removal of the devices prior to anticipated
high wind conditions, the removal and subsequent reinstalla-
tion of these devices requires substantial effort and expense.
In addition, the roadways and sidewalks can be hazardous
until the removed devices are reinstalled.

Accordingly, there is a need for improved devices, systems,
and methods for reinforcing traffic control assemblies so that
such traffic control assemblies need not be removed from
their associated support structures prior to high wind storm
events or hurricanes. There is also a need for improved traffic
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2

control devices and systems that are able to withstand heavy
wind conditions and avoid detachment, twisting, disorienta-
tion, or system failures, as well as the concomitant effects. In
addition, there is a need for devices, systems, and methods for
reliably and efficiently retrofitting existing traffic control
devices so that existing traffic control devices can be rein-
forced or otherwise configured to withstand heavy wind con-
ditions and prevent or resist detachment, twisting, disorien-
tation, and system failures, without requiring expensive and
labor-intensive installation of new traffic control devices or
re-installation of existing traffic control devices that have
been removed before, or that have become detached during, a
high wind storm event or hurricane.

BRIEF SUMMARY

Insome embodiments of the present invention, a system for
retrofitting a traffic control assembly is provided. The system
may include a clamping assembly for use with an existing
traffic control assembly, where the traffic control assembly
includes a traffic signal and a traffic signal disconnect hanger
suspended beneath a span wire and connected to the traffic
signal. The clamping assembly may include a clamping mem-
ber and a bar member positioned substantially perpendicular
to the clamping member and connected to the clamping mem-
ber, where the clamping member at least partially surrounds
the existing traffic signal disconnect hanger, and the clamping
assembly is configured to reinforce the traffic signal discon-
nect hanger and connect the traffic signal to the span wire. In
certain embodiments, the clamping assembly contains two
clamping members and two bar members, where one clamp-
ing member is positioned near each end of the existing traffic
signal disconnect hanger, and the two bar members are posi-
tioned substantially perpendicular to the clamping members
and adjacent opposite sides of an existing signal head hanger
assembly and/or span wire clamp assembly. In some embodi-
ments, stiffening members may be placed in, on, or adjacent
to the traffic signal and/or the traffic signal disconnect hanger
to further reinforce the traffic signal assembly. Additional
reinforcing devices, such as a connecting assembly incorpo-
rating a pivot point between a lower span wire and an upper
span wire, may also be included.

In other embodiments of the present invention, a reinforce-
ment device for retrofitting a traffic control assembly is pro-
vided, where the reinforcement device may include: a traffic
signal containing a stiffening member, a traffic signal discon-
nect hanger containing a stiffening member; and a fastener
connecting the two stiffening members together. The stiffen-
ing members may be made of any suitable material, such as
cast aluminum or drop forged metal. The fastener may be any
suitable fastening mechanism, such as an elongated bolt con-
figured to pass through apertures in the stiffening members
and may be secured with a lock washer and nut, for example.

In still other embodiments of the present invention, a con-
nection assembly is provided for reducing the effect of high
wind forces on a traffic control assembly. For example, a
connection assembly may include a lower connection device
attached to an upper connection device by means of a pivot
pin, a hinged strap, or a flexible strap. The lower connection
device may include, for example, a first portion connected to
a lower span wire and supported by one or more supporting
members, and an integral second portion positioned substan-
tially perpendicularly to the first portion and configured to
receive a pivot pin. In certain embodiments, the pivot pin,
hinged strap, or flexible strap is positioned between a lower
span wire and an upper span wire, thereby permitting struc-
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tural movement in an area of the traffic control assembly that
is prone to flexing, flexural failures, and damage during high
wind events.

In yet other embodiments of the present invention, a
method of reinforcing an existing traffic control assembly is
provided, where an existing traffic signal assembly includes a
traffic signal disconnect hanger suspended from a lower span
wire, and a traffic signal connected to the traffic signal dis-
connect hanger. The method may include retrofitting an exist-
ing traffic signal assembly by securing the traffic signal dis-
connect hanger to the lower span wire with a clamping
assembly, securing the traffic signal disconnect hanger to the
traffic signal with a stiffening assembly, and/or installing a
connecting device between the traffic signal disconnect
hanger and an upper span wire located above the first span
wire to facilitate flexing at points of potential failure. In some
embodiments, the traffic signal is secured to the traffic signal
disconnect hanger by attaching one stiffening plate to the
traffic signal and another stiffening plate to the traffic signal
disconnect hanger, and connecting the first stiffening plate to
the second stiffening plate with a connecting member, such as
an elongated bolt, lock washer, and nut. The two stiffening
plates may be connected by placing an elongated bolt through
a first aperture in the first stiffening plate, through a second
aperture in the traffic signal head, a third aperture in the
disconnect hanger/hub, and through a fourth aperture in the
second stiffening plate. In other embodiments, the traffic
control assembly also includes an upper connection device
connected to a lower connection device with a pivot pin
positioned between the lower span wire and the upper span
wire. In certain embodiments, the lower connection device
includes a first portion connected to the lower span wire and
a second portion positioned substantially perpendicular to the
first portion and configured to receive a pivot pin.

In still other embodiments, reinforcement devices for traf-
fic control assemblies are provided. The reinforcement device
may include a connecting device operably connected to and
positioned above the traffic signal disconnect hanger and
below the span wire. The connecting device may include an
upper connection device operably connectable to the span
wire, a lower connection device operably connected to the
upper connection device and to the traffic signal disconnect
hanger, and a linking device connecting the upper connection
device to the lower connection device. The linking device
permits movement the upper connection device relative to the
lower connection device. The reinforcement device may also
include a stiffening assembly operably connected to the traf-
fic signal disconnect hanger and to a traffic signal.

In some embodiments, a reinforcement device for a traffic
control assembly is provided. The traffic control assembly
include a traffic signal disconnect hanger, a traffic signal, an
upper span wire and a span wire claim assembly connected to
the upper span wire. The upper span wire is positioned above
and supports the traffic control disconnect assembly hanger
and the traffic signal. The reinforcement device includes a
connecting device operably connected to and positioned
above the traffic signal disconnect hanger and the traffic sig-
nal and below the upper span wire. The connecting device
includes an upper connection device operably connectable to
the span wire, a lower connection device operably connected
to the upper connection device and to the traffic disconnect
assembly hanger, and a linking device connecting the upper
connection device to the lower connection device. The link-
ing device is a spring device where the spring device permits
movement of the upper connection device relative to the
lower connection device and the spring device is configured
to distribute loading on the traffic signal assembly.
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Inyetother embodiments, a method for reinforcing a traffic
control assembly is provided. The traffic control assembly
includes a traffic signal disconnect hanger, a traffic signal and
an upper span wire positioned above and supporting the traf-
fic signal disconnect hanger and the traffic signal. The method
includes providing a reinforcement device for the traffic con-
trol assembly where the reinforcement device includes a con-
necting device operably connected to and positioned above
the traffic signal disconnect hanger and the traffic signal and
below the upper span wire. The connecting device includes an
upper connection device operably connectable to the span
wire, a lower connection device operably connected to the
upper connection device and to the traffic disconnect assem-
bly hanger, and a linking device connecting the upper con-
nection device to the lower connection device. The linking
device is a spring device where the spring device permits
movement of the upper connection device relative to the
lower connection device and the spring device is configured
to distribute loading on the traffic signal assembly. The
method further includes positioning the connecting device
above the traffic signal disconnect hanger and below the
upper span wire and operably connecting the lower connec-
tion device to the traffic signal disconnect and upper connec-
tion device to the upper span wire.

In other embodiments, a reinforcement device for holding
a traffic control assembly in compression is provided. The
traffic control assembly includes a traffic signal disconnect
hanger and/or a traffic signal and a first span wire positioned
above the traffic control assembly. In some embodiments, the
reinforcement device includes an upper support device con-
nected to the first span wire where the upper support device
has a length that is greater than a width of the traffic control
assembly and the upper support device is configured to spread
the load of the traffic signal assembly to the first span wire.
The reinforcement device includes a lower support device
operably connected to the traffic signal, a first vertical support
member, and a second vertical support member where the first
and second vertical members are tensioned when the upper
support device, the lower support device and the first and
second vertical support members are connected together.

Inyet other embodiments, a reinforcement device for hold-
ing a traffic control assembly in compression is provided. The
traffic control assembly includes a traffic signal disconnect
hanger and/or a traffic signal, the traffic signal having a front
side including signal lights and a back side opposite the front
side, a first span wire positioned above the traffic control
assembly and a hanger connected to the first span wire and the
traffic control assembly. The reinforcement device includes
an upper bracket connected to the hanger and a lower support
device operably connected to the traffic signal. The reinforce-
ment device further includes a vertical support member oper-
ably connected to the upper bracket and the lower support
device, the vertical support member extending along at least
a portion of the back side of the traffic signal. The vertical
support member is tensioned when the upper bracket, the
lower support device and the vertical support member are
connected together.

In some embodiments, a reinforcement device for holding
a traffic control assembly in compression is provided. The
traffic control assembly includes a traffic signal disconnect
hanger and/or a traffic signal and a first span wire positioned
above the traffic control assembly. The reinforcement device
includes an upper support device having a length that is
greater than a width of the traffic control assembly and the
upper support device is operably connected to the traffic
control assembly. The reinforcement device further includes
a lower support device operably connected to the traffic sig-
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nal, a first vertical support member and a second vertical
support member, each of the first and second vertical support
members having a first end portion operably connected to the
upper support device and a second end portion operably con-
nected to the lower support device. The first and second
vertical members are tensioned when the upper support
device, the lower support device and the first and second
vertical support members are connected together.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a prior art traffic control
assembly;

FIG. 2 is a perspective view of one embodiment of a ret-
rofitted traffic control assembly of the present invention;

FIG. 3 is a partial front view of a retrofitted traffic control
assembly according to one embodiment of the present inven-
tion;

FIG. 4 is a top view of the embodiment shown in FIG. 3;

FIG. 4A is a top view of an embodiment of the present
invention having linear bar members;

FIG. 5 is an end view of the embodiment shown in FIGS. 3
and 4;

FIG. 5A is an end view of the embodiment shown in FIG.
4A,

FIG. 6 is a perspective view of another embodiment of a
retrofitted traffic control assembly of the present invention;

FIG. 7 is a front view of another embodiment of a retrofit-
ted traffic control assembly of the present invention;

FIG. 8 is a perspective view of still another embodiment of
a retrofitted traffic control assembly of the present invention;

FIG. 9 is a front view of still another embodiment of a
retrofitted traffic control assembly of the present invention;

FIG. 10 is a front view of yet another embodiment of a
retrofitted traffic control assembly of the present invention;

FIG. 11 is a top view of the embodiment shown in FIG. 7:

FIG. 12 is a side view of a connecting member configura-
tion used in one embodiment of the present invention:

FIG. 13 is a side view of a connecting member configura-
tion used in another embodiment of the present invention;

FIG. 14 is one embodiment of a retrofitted traffic signal and
traffic signal disconnect hanger containing a stiffening
assembly;

FIG. 15 is a top view of one embodiment of an upper
stiffening plate of the present invention, as taken along line
15-15 of FIG. 14;

FIG. 16 is a bottom view of one embodiment of a lower
stiffening plate of the present invention, as taken along line
16-16 of FIG. 14;

FIG. 17 is a perspective view of one embodiment of a
connecting assembly of the present invention containing a
pivot pin and a single stud connecting mechanism;

FIG. 18 is a perspective view of another embodiment of a
connecting assembly of the present invention containing a
pivot pin and a tri-stud connecting mechanism;

FIG. 19 is a perspective view of one embodiment of a
connecting assembly of the present invention containing a
hinge;

FIG. 20 is a perspective view of one embodiment of a
connecting assembly of the present invention containing a
flexible strap;

FIG. 21 is a side view of one embodiment of a retrofitted
traffic control assembly of the present invention;

FIG. 22 is a front view of the embodiment shown in FIG.
21;

FIG. 23 is a front view of one embodiment of a retrofitted
traffic control assembly of the present invention;
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FIG. 24 is a side view of one embodiment of a connecting
assembly of the retrofitted traffic control assembly shown in
FIG. 21,

FIG. 25 is a front view of the embodiment shown in FIG. 24

FIG. 26 is a front view of one embodiment of a connecting
assembly of the retrofitted traffic control assembly shown in
FIG. 23,

FIG. 27 is a front view of one embodiment of a connecting
assembly of the present invention including a dual pivot
block;

FIG. 28 is a perspective view of an embodiment of dual
pivot block of the present invention;

FIG. 29 is a front view of one embodiment of a connecting
assembly of the present invention;

FIG. 30 is a front view of one embodiment of a connecting
assembly of a retrofitted traffic control assembly;

FIG. 31 is a front view of one embodiment of a retrofitted
traffic control assembly of the present invention;

FIG. 32 is a front view of an embodiment of a traffic control
assembly of the present invention;

FIG. 33 is a front view of an embodiment of a traffic control
assembly of the present invention using a cable hanger;

FIG. 34 is a front view of an embodiment of a traffic
assembly of the present invention using a pipe hanger;

FIG. 35 is a front view of an embodiment of a reinforce-
ment device retrofit onto a traffic signal control assembly:

FIG. 36 is an exploded view of the reinforcement device
shown in FIG. 35;

FIG. 37 is a front view of an embodiment of a connecting
assembly;

FIG. 38 is a back view of the connecting assembly shown
in FIG. 37,

FIG. 39 is an exploded view of an embodiment of a con-
necting assembly;

FIG. 40 is a front view of an embodiment of a reinforce-
ment device and a backplate assembly retrofit onto a traffic
signal control assembly;

FIG. 41 is a sectional view through A-A of FIG. 40;

FIG. 42 is a sectional view of an embodiment of a mold to
form and embodiment of a backplate;

FIG. 43 is a front view of an embodiment of a reinforce-
ment device retrofit onto a traffic signal control assembly;

FIG. 44 is a perspective of an embodiment of an upper
support device:

FIG. 45 is an exploded view of an embodiment of a rein-
forcement device; and

FIG. 46 is a perspective view of an embodiment temporary
suspension device.

DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENTS

Referring now to FIG. 1, a conventional traffic control
assembly is shown. As used herein, the phrase “traffic control
assembly” refers to any signal, sign, or other device used for
affecting vehicular and/or pedestrian traffic, and its related
components. As shown in FIG. 1, typical traffic signal assem-
blies include a traffic signal 20, a plurality of visors 26 posi-
tioned on the traffic signal 20, a disconnect hanger 30 posi-
tioned above the traffic signal 20, a signal interconnect cable
32 attached to the disconnect hanger 30, a messenger cable/
span wire 22 that passes through a signal head hanger and
span wire clamp 28, and a tether 24 that leads to a span wire
above (not shown). Such an assembly frequently does not
withstand high wind forces, resulting in twisting, disorienta-
tion, and even detachment of the traffic signal from its sup-
porting structures.
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One embodiment of the present invention, as illustrated in
FIG. 2, is a retrofitted traffic control assembly in which a
clamping assembly 34 is used to secure a traffic signal dis-
connect hanger 30 to the messenger cable/span wire 22 from
which the hanger 30 is suspended, thereby reducing or elimi-
nating points of potential failure and allowing the traffic con-
trol assembly to withstand high wind forces. In this embodi-
ment, an existing traffic control assembly, including an
existing traffic control device 20, an existing traffic signal
disconnect hanger 30, and an existing signal head hanger and
span wire clamp 28, is made more stable by using a clamping
assembly 34 having two clamping members 44, a front bar
member 42, and a rear bar member 40. In this embodiment,
the front bar member 42, and rear bar member 40 of the
clamping assembly 34 use cambered channels to create posi-
tive pressure and facilitate bearing the weight of the traffic
control device 20. The clamping assembly 34 of this embodi-
ment of the present invention is illustrated in more detail in
FIGS. 3,4, and 5.

Referring now to FIGS. 3 and 4, one embodiment of a
retrofitted traffic signal disconnect hanger 30 and signal head
hanger/span wire clamp assembly 28 is shown. In this
embodiment, one clamping member 44 is positioned around
each end of the disconnect hanger 30. As shown in FIGS. 3
and 4, a front bar member 42 may be positioned substantially
parallel to the span wire 22, substantially perpendicular to the
clamping members 44, and adjacent to one side of the signal
head hanger/span wire clamp 28; and a rear bar member 40
may be positioned parallel to the span wire 22, substantially
perpendicular to the clamping members 44, and adjacent to
the opposite side of signal head hanger/span wire clamp 28. In
some embodiments, the clamping members 44 include a plu-
rality of elongated apertures for post-clamp tensioning.

In the embodiment shown in FIGS. 3 and 4, the clamping
assembly 34 is constructed by connecting the front bar mem-
ber 42 and the rear bar member 40 to the upper portion of each
clamping member 44 that surrounds the traffic signal discon-
nect hanger 30. This connection may be established in any
suitable manner. For example, as shown in FIGS. 3 and 4, the
bar members 40, 42 may be connected to the clamping mem-
bers 44 by a fastening assembly such as a bolt/nut/washer
assembly 50, 52, 54, which facilitates alignment of the front
bar member 42 with the rear bar member 40. Alternatively, the
connection may be established using any of the following,
either individually or in any combination: screws, clamps,
pins, rivets, retaining rings, studs, buckles, adhesives,
anchors, welds, or any other fastening mechanism capable of
maintaining a secure connection. A plurality of fastening
assemblies, as shown in FIGS. 3 and 4, a single central fas-
tening assembly, or any other suitable fastening configuration
may be used. In some embodiments, one or more secondary
fastening mechanisms 46 also may be used to assure a secure
connection. In other embodiments, the bar members are inte-
gral with the clamping members.

The components of the clamping assembly of the present
invention may be of any suitable size and shape for use with
a traffic control device and its associated mounting compo-
nents and support structures. In some embodiments, flexible
steel straps are used as clamping members 44, and each bar
member 40, 42 includes an arcuate portion with a linear
portion at each end of the bar, where the arcuate portion is
configured to provide clearance for, and be positioned adja-
cent to, the signal head hanger/span wire clamp 28, as shown
in FIG. 4. Alternatively, the bar members may be straight bars,
as shown in FIG. 4A. In this embodiment, the hanger 56 is
positioned between the span wire 22 and the rear bar member
40, as shown in FIGS. 4A and 5A, and clears the bar member

10

15

20

25

30

35

40

45

50

55

60

65

8

40 without the need for an arcuate portion in the bar member.
The clamping members 44 and bar members 40, 42 may be of
any suitable length, width, and thickness adequate to support
the weight of the traffic control device and its associated
components.

As shown in the embodiment of the present invention illus-
trated in FIG. 5, aliner 36 may be used in conjunction with the
clamping members 44. Use of such a liner 36 may facilitate
the gripping of the clamping members 44 to the signal dis-
connect hanger 30 and obtainment of a secure fit. The liner 36
may be made of any suitable material. In certain embodi-
ments, the liner 36 is made of formable material, such as
foam.

In some embodiments of the present invention, the clamp-
ing assembly 34 includes one or more sleeves 38. Such
sleeves 38 may be used, for example, to increase the diameter
of'an underlying messenger cable and/or span wire 22 and to
facilitate the attachment of other components. In the embodi-
ments shown in FIGS. 2, 3, 4, and 5, a sleeve 38 is positioned
at least partially around the messenger cable and/or span wire
22 and beneath the clamping members 44 positioned on each
side of the traffic signal head hanger/span wire clamp 28. The
sleeves 38 may be made of any material suitable for at least
partially enfolding the underlying span wire and reducing
damage caused by friction, the swaying of the traffic control
device, or bearing the weight of the traffic control device, for
example. In certain embodiments, the sleeve 38 is made of a
malleable material having a hard surface, a foam, a propylene,
a polyvinyl chloride, or any other suitable material or com-
bination of materials.

The clamping assembly of the present invention, or
any of the components thereof, may be made of any suitable
material(s). All of the components of the assembly may be
made from the same material, or any component may be made
from a material that is different from the material(s) of the
other components. Materials such as steel, copper, aluminum,
zine, titanium, metal alloys, composites, polymers, or any
other suitable material or combination of materials may be
used. In some embodiments, corrosion-resistant metals, such
as stainless steel, bronze, or brass, are used. The material(s)
used in the present invention may be treated, coated, or plated
to enhance the corrosion resistance, appearance, or other
properties of the material. Materials such as composite strap-
ping, polyester yarns, polyester woven lashings, nylon plas-
tics, fiber-reinforced cords, and ties such as “zip-ties” or
“smart ties” manufactured from polyamides (nylon 6.6, nylon
11, nylon 11 glass-filled), acetyl, stainless steel coated with
nylon, or any other engineered thermoplastics may be used.

In some embodiments of the present invention, a traffic
control assembly is retrofitted by enclosing an existing traffic
signal assembly, or portions thereof, with an encasement, and
by reinforcing the connection between the enclosure and the
span wire. Exemplary embodiments are shown in FIGS. 6
through 10. In these embodiments, an enclosure 224 is posi-
tioned around at least a portion of an existing traffic signal 212
and/or traffic signal disconnect hanger 229. In the embodi-
ment of FIGS. 6 and 7, the enclosure encompasses the entire
traffic signal 212, the traffic signal visors 216, and the traffic
signal disconnect hanger 229. In the embodiment of FIG. 8,
the enclosure 224 encompasses the traffic signal 212 and the
traffic signal disconnect hanger 229. In the embodiment of
FIG. 9, the enclosure 224 encompasses the traffic signal dis-
connect hanger 229 and only a portion of the traffic signal
212. In the embodiment of FIG. 10, the enclosure 224 encom-
passes only the traffic signal disconnect hanger 229. Varia-
tions of these embodiments, as well as any other suitable
configuration, also may be used.
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The enclosure 224 may have any suitable shape and size.
For example, the shape of the enclosure 224 may be generally
cylindrical, rectangular, square, oval, polygonal, or any other
suitable shape. The enclosure 224 may be symmetrical or
asymmetrical, and may be configured to conform to traffic
control assemblies of any shape and size.

The enclosure 224 may be an integral unit or a construction
made of multiple elements. For example, the enclosure 224
may be made of a front portion 226 and a rear portion 228,
connected by one or more fastening devices 254, such as
hinges, bolts, screws, rivets, clamps, latches, pins, buckles,
adhesives, welds, or any other suitable fastener, to maintain
the front portion 226 and the rear portion 228 of the enclosure
224 in a closed position. In some embodiments, the connec-
tion between the front portion 226 and the rear portion 228 of
the enclosure 224 comprises a mortise and tenon assembly
that creates a stiffening member and facilitates self-alignment
of the two portions. The installation of an enclosure over an
existing traffic control device may be facilitated by the use of
apivotal connection between two halves of the enclosure (on
the side, top, and/or bottom of the enclosure) so that one
portion may be secured, and then the second portion may be
pivoted into position to mate with the first portion. One or
more supplemental fastening devices also may be used to
maintain a secure connection.

In the embodiments of FIGS. 6 and 7, the enclosure 224
includes an attachment cap having a front portion 246 and a
rear portion 244 connected by one or more fastening mecha-
nisms 252. The attachment cap may have any suitable con-
struction, including a unitary construction or a construction
containing multiple components, where the components are
configured to mate with each other. The attachment cap may
have a central aperture 243, as shown in FIG. 11, to facilitate
access to the traffic signal head hanger 220. In some embodi-
ments, the fastening mechanism 252 includes a plurality of
rivets spaced about the periphery of the front portion 246 and
the rear portion 244 of the attachment cap.

The enclosure 224 may be configured to allow for the
passage of traffic signal interconnect cables 222 or other
traffic control components as necessary. The enclosure 224
also may include an aperture 264 to permit drainage from the
enclosure 224. The aperture 264 may be positioned at any
suitable location. For example, in the embodiment of F1G. 6,
the aperture 264 is positioned near the bottom of the enclosure
224.

In certain embodiments of the present invention, a mecha-
nism may be used to strengthen the connection between an
enclosure or other suspended traffic control assembly, and a
support structure such as a span wire. In some embodiments,
the connection assembly 232 includes a plurality of connect-
ing members 239 configured to be used in conjunction with a
rod 234 and span wire 214, as shown in FIGS. 12 and 13, for
example. The connecting members 239 and rod 234 may be
separate components or an integral unit (e.g., by cast or weld).
The connection assembly 232 may be used to maintain the
alignment of the front portion 246 and the rear portion 244 of
the attachment cap, as shown in FIG. 11. The connecting
members 239 may be attached to one or more attachment
plates 237, as shown in FIGS. 12 and 13, by cast, weld, bolts,
screws, buckles, latches, clamps, pins, rivets, adhesives, or
any other suitable fastening mechanism. The attachment
plates 237 may be attached to the enclosure 224 by any
suitable fastening mechanism 252, including but not limited
to those described above. A sleeve 236 may be positioned
around the span wire 214, and the connecting members 239
may be wrapped around the span wire 214 and sleeve 236, and
around the rod 234, as shown in F1G. 12 or 13, or in any other
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manner sufficient to establish a secure connection. The sleeve
236 may be used to increase the circumference of an under-
lying span wire 214, thereby facilitating the attachment of
other components to the span wire 214. The sleeve 236 may
be made of any material suitable for at least partially enfold-
ing the underlying span wire 214 and resisting or preventing
damage thereto that may otherwise be caused by various
external forces.

In certain embodiments, the enclosure 224 is positioned
beneath alower span wire 214 and a traffic signal head hanger
220 through which the lower span wire 214 and a tether 218
to an upper span wire pass. Any suitable material, such as a
high strength, impact resistant metal (e.g., stainless steel),
polycarbonate, or thermoplastic, may be used for the enclo-
sure 224 and other components of the traffic control assembly.
The material may be treated with an ultraviolet resisting
chemical, if desired. The enclosure 224 may comprise a clear
thermoplastic material 256 so that the traffic lights may be
visible through the enclosure. In some embodiments, only the
portions of the enclosure near the traffic lights are made of a
clear material, and the remaining portions comprise another
color and/or material.

A protective liner may be positioned adjacent the enclosure
224. In some embodiments, placed within the enclosure 224
is a protective liner or other structure made of an impact-
absorbing composite material, such as a thermoplastic hon-
eycomb material (e.g., a lightweight alveoli structure embed-
ded in a foam material), or any other material suitable for
transferring horizontal and transverse loads away from the
traffic control device and toward the rear portion of the enclo-
sure. In certain embodiments, one or more metal cross mem-
bers 250 are embedded within the impact-absorbing material,
as shown in FIG. 8. In some embodiments, the installation of
materials or structure within the enclosure is facilitated by the
use of various openings or clearance spaces within the mate-
rial or structure.

According to some embodiments of the present invention,
the wind resistance of a traffic control assembly is increased
by retrofitting an existing traffic control assembly with a
reinforcement device. For example, stiffening plates may be
used to strengthen the connection between a traffic signal and
atraffic signal disconnect hanger of a traffic control assembly.
One embodiment of such a stiffening member reinforcement
device is shown in FIG. 14. In this embodiment, the reinforce-
ment device includes an upper stiffening member 130 and a
lower stiffening member 132. The stiffening members 130,
132 may be made of any material suitable for reducing the
stresses between a traffic signal and a traffic signal disconnect
hanger, such as cast aluminum or drop forged metal. The
upper stiffening member 130 may be attached to, or incorpo-
rated into, an existing traffic signal disconnect hanger 122.
For example, the upper stiffening member 130 may be posi-
tioned within a traffic signal disconnect hanger 122, beneath
the electrical connection lugs 112, and may be adapted to be
connected using existing bolt holes provided to attach exist-
ing hold down bars. Similarly, the lower stiffening member
132 may be attached to, or incorporated into, an existing
traffic signal 120, as shown in FIG. 14. Alternatively, the
stiffening members 130, 132 may be positioned in any other
location within a traffic control assembly to reduce the
stresses between various portions of the assembly that may
otherwise weaken, attenuate, or break upon exposure to
forces such as heavy wind conditions. Other components,
such as reinforcement plates or spacers, for example, may
also be incorporated into the reinforcement device of the
present invention.
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In some embodiments of the present invention, the stiffen-
ing members 130, 132 are connected by a fastening assembly
that includes an elongated bolt 136, nut 142, and washer 140,
such as a lock washer. However, any suitable fastening
mechanism or assembly may be used. In the embodiment of
FIG. 14, an elongated bolt 136 connects an upper stiffening
plate 130 associated with a traffic signal disconnect hanger
122 to a lower stiffening plate 132 associated with a traffic
signal head 120 by extending through an aperture in the upper
stiffening plate 130, through a hub 126 associated with the
disconnect hanger 122, and through an aperture in the lower
stiffening plate 132. In this embodiment, a nut 142 and
washer 140 are used to compress the assembly and obtain a
moisture-resistant connection that maintains a predetermined
degree of tension over time and withstands high wind forces.

FIG. 15 shows atop view of the upper stiffening plate of the
embodiment of FIG. 14, as taken along line 15-15. In this
embodiment, the upper stiffening plate 130 is positioned
within a traffic signal disconnect hanger 122. However, in
other embodiments, the upper stiffening plate 130 may be
positioned on, in, or adjacent to any other component or
components of a traffic control assembly. In the embodiment
of FIG. 15, the upper stiffening plate 130 has a generally
rectangular shape, but the stiffening members used in the
present invention may be of any suitable size and shape. For
example, the stiffening members may be plates having a
shape that is generally rectangular, round, oval, square,
polygonal, curvilinear, hemispherical, or any other shape
conducive to attachment to, or incorporation into, a compo-
nent of a traffic control assembly. The stiffening members
may be symmetrical or asymmetrical. In some embodiments,
such as the embodiment of FIG. 15, the upper stiffening plate
130 may contain an aperture 134 to allow clearance for a
wiring harness 124 or any other component of a traffic control
assembly.

FIG. 16 shows a bottom view of the lower stiffening plate
of the embodiment of FIG. 14, as taken along line 16-16. In
this embodiment, the lower stiffening plate 132 is positioned
within a traffic signal 120. However, in other embodiments,
the lower stiffening plate 132 may be positioned on, in, or
adjacent to any other component or components of a traffic
control assembly. In the embodiment of FIG. 16, the lower
stiffening plate 132 has a generally triangular shape, but any
suitable shape may be used. In some embodiments, such as
the embodiment of FIG. 16, an aperture 128 is provided in the
hub 126 to allow clearance for a wiring harness 124, or
clearance for any other component of a traffic control assem-
bly.

According to some embodiments of the present invention,
the wind resistance of a traffic control assembly is increased
by reinforcing or otherwise modifying the components of the
traffic control assembly located between an upper span wire
and a traffic signal head hanger or disconnect device. For
example, the traffic control assembly may be modified by
including a pivot point within the portion of the traffic control
assembly located between the upper span wire and the lower
span wire to reduce the flexural stresses that affect that por-
tion during high wind storm events. One such embodiment is
shown in FIG. 17. In this embodiment, the portion of the
traffic control assembly located above the lower span wire
328 and below the upper span wire (not shown) includes a
pivot pin 323 having an axis parallel to the axis of the span
wire 328. The pivot pin 323 connects an upper connection
device 322 to a lower connection device 320. The pivot pin
323 may be inserted into an aperture 332 and bushing 358,
and may be held in place by a cotter pin 324 configured for
insertion into an aperture in the pivot pin 323.
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Inthe embodiment of FIG. 17, the upper connection device
322 includes a clevis portion 360 and an extension portion
356. The extension portion may contain a plurality of exten-
sion apertures 348 and “V”’-shaped mating grooves 354 con-
figured to mate with the “V”-shaped mating extrusions 355 of
an existing hanger device 359 having a plurality of attach-
ment apertures 352. In the embodiment of FIG. 17, the outer
pointed portions of the “V”-shaped mating grooves 354 of the
upper connection device 322 nest within the inner portions of
the “V”’-shaped mating extrusions of the hanger device 359.
In other embodiments, such as the embodiment shown in F1G.
18, the inner portions of the “V”-shaped mating grooves 354
of'the upper connection device 322 nest with the outer pointed
portions of the “V”-shaped mating extrusions of the hanger
device 359. Any suitable fastening mechanism, such as a
combination of bolts 335, nuts 312, and lock washers, for
example, may be used to secure the hanger device 359 to the
extension portion 356 of the upper connection device 322 and
to adjustthe hanger device 359 in a desired position relative to
the extension portion 356 of the upper connection device 322.

In the embodiment of FIG. 17, the lower connection device
320 includes a lower portion 366 and an upper portion 368,
where the lower portion 366 is positioned substantially per-
pendicular to the upper portion 368. In this embodiment, the
lower connection device 320 may include an integral fillet
334 and one or more support members 336 positioned adja-
cent the lower portion 366. The support members and fillet
may be of any suitable shape and may be positioned in any
location sufficient to serve their intended functions. This
embodiment also includes a hub plate 338, which may be of
any suitable shape and may be configured to receive an inte-
gral serrated boss 340, for the rotational alignment of an
existing disconnect hanger to the lower connection device
320. A single stud 370 may be positioned beneath the hub
plate 338 and may be configured to be inserted into an aper-
ture 352 within an underlying support plate 372, as shown in
FIG. 17, and may be used as a means of attachment to an
existing traffic signal disconnect hanger. Alternatively, a tri-
stud bolt connection 342, as shown in FIGS. 18 through 20,
may be used. The single stud 370 or tri-stud 342 connections,
and the support plate 372, may be secured to a support struc-
ture, such as a disconnect hanger, with any suitable fastening
mechanism, such as an appropriate combination of nuts,
bolts, and/or washers 333. The support plate 372 may be used
to facilitate spreading the load placed on a traffic control
assembly, in place of, or in addition to other devices, such as
load spreading washers. The lower connection device 320
may be secured to a span wire 328 through a groove 350
located in one or more tether blocks 330, as shown in FIGS.
17 and 18.

In some embodiments of the present invention, the upper
connection device 322 is connected to the lower connection
device 320 in a manner that permits a traffic signal to deflect
from its resting longitudinal axis by about 5 to about 25
degrees during 35 mile per hour winds; in other embodi-
ments, by about 10 to about 20 degrees during 35 mile per
hour winds; and in still other embodiments, by about 16
degrees during 35 mile per hour winds. In certain embodi-
ments, the upper connection device 322 is connected to the
lower connection device 320 in a manner that permits a traffic
signal to deflect from its resting longitudinal axis by about 50
to about 100 degrees during 140 mile per hour winds; in other
embodiments, by about 60 to about 90 degrees during 140
mile per hour winds; and in still other embodiments, by about
74 degrees during 140 mile per hour winds.

In one embodiment of the present invention, the portion of
a traffic control assembly located between two span wires is
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modified by the addition of a hinged hanger strap 362, as
shown in FIG. 19, or a flexible hanger strap 364, as shown in
FIG. 20. In such embodiments, the hanger strap 362, 364,
which may contain a plurality of apertures 374 therein, may
be positioned between a lower connection device 320 and an
upper hanger 359. The apertures 374 on the upper portion of
the hanger strap 362, 364 may be aligned with apertures 352
in the upper hanger 359, and the desired position maintained
by placing one or more bolts 335, or any other suitable fas-
tening mechanism, through the apertures 352, 374 and secur-
ing it with washers and/or nuts, for example. Similarly, the
apertures 374 on the lower portion of the hanger strap 362,
364 may be aligned with apertures 314 in the lower connec-
tion device 320 to secure a desired position.

According to some embodiments of the present invention,
the wind resistance of a traffic control assembly is increased
by reinforcing or otherwise modifying the components of the
traffic control assembly located between an upper span wire
and a lower span wire or a disconnect device. For example,
the traffic control assembly may be modified to include one or
more pivot points within the portion of the traffic control
assembly located between the upper span wire and the dis-
connect device to reduce the flexural stresses that affect that
portion during high wind storm events. The pivot connection
performs as a damper that reduces the stresses that occur from
wind induced oscillations transverse to the wind direction and
helps to strengthen known area failures from wind-induced
shock loads. As shown in FIGS. 21 and 22, an embodiment of
a retrofitted traffic control assembly 410 includes a connect-
ing assembly 412 having an upper connection device 434 and
a lower connection device 438, where the upper connection
device 434 is operably connected to an existing hanger 426 of
a traffic control assembly 400. The upper connection device
434 may be connected to the hanger 426 by any method
known in the art, for example using fasteners including bolts,
washers and nuts 452. The retrofitted traffic control assembly
410 may also include a linking device 436 operably connect-
ing the upper connection device 434 and the lower connection
device 438 and allowing the upper and lower connection
devices 434, 438 to move relative to each other.

In some embodiments, the linking device 436 may include
two pivotable connections, a first pivotable connection 481
and a second pivotable connection 483 as shown in FIG. 26.
One exemplary embodiment of a portion of the linking device
436 is shown in FIG. 28 illustrating a dual pivot block 437
having apertures 464 therethrough for receiving pivot pins
450 that may be held in position by cotter pins 451 (shown in
FIGS. 21 and 22). The dual pivot block 437 provides addi-
tional strength to the retrofitted traffic control assembly 410.
By way of non-limiting example, the dual pivot block 437
may be formed from stainless steel and may be provided as a
solid block to provide additional strength compared to cast
aluminum. The dual pivot block 437 allows the pivot pins 450
to be positioned close together to reduce the stresses to the
upper and lower connection devices 434, 438 and to reduce
the range of movement. In some embodiments the pivot pins
450 may be spaced apart by about 1 inch (25.4 mm) or less
and in some embodiments about %2 inch (12.7 mm) or less.
The range of movement may be about 1 inch (25.4 mm).
Compared to known traffic signals, positioning the pivot pins
450 close together may reduce the detrimental range of
motion by about 75% thus advantageously creating less load-
ing on the retrofitted traffic signal assembly 410. Other
embodiments of the linking device 436 may include clevis
adaptors, similar to the clevis described above, or a double
clevis adaptor having two axes for pivotal movement. In some
embodiments having two pivotable connections, one of the

5

10

15

20

25

30

35

40

45

50

55

60

65

14

pivot pins 450 extends along an axis parallel to an axis of the
lower span wire 420a and the other pivot pin 450 extends
along an axis perpendicular to the axis of the lower span wire
420aq. Other types of linking devices similar to the embodi-
ments described above may also be used with the assembly
410. The lower connection device 438 may be connected to a
lower span wire 420a of the traffic control assembly 400 such
as by an existing clamp 428. As shown in FIGS. 21 and 22, the
linking device 436 may be positioned above the lower span
wire 420a. In some embodiments, discussed in more detail
below, the linking device 436 may be positioned below the
lower span wire 420a of the traffic control assembly 400.

The retrofitted traffic control assembly 410 may also
include a support plate 440 operably connected to the lower
connection device 438 and an existing traffic signal discon-
nect hanger 430 of the traffic control assembly 400. The
support plate 440 may be positioned against an upper wall
431 of the disconnect hanger 430, within the disconnect
hanger 430 or external thereto for strengthening the retrofit-
ted traffic control assembly 410. A nut 454 may be used to
connect the support plate 440 to the lower connection device
438, although any connector known to one skilled in the art
may be used.

The connecting assembly 412 of the retrofit traffic control
assembly 410 illustrated in FIGS. 21 and 22 is shown in more
detail in FIGS. 24 and 25. The upper connection device 434
may include one or more apertures 437 that allow the length
of'the traffic control assembly 400 to be adjustable when the
upper connection device 434 is connected to the hanger 426.
The apertures 437 may be aligned with apertures on the
hanger 426 to adjust the length of the entire assembly and to
securely connect the upper connection device 434 and the
hanger 426 using one or more fasteners 452 inserted through
the aligned apertures. In some embodiments, the retrofit traf-
fic control assembly 410 may be incorporated into an existing
traffic control assembly 400 and the height of the system may
be configured to be within one inch of the original position of
the traffic control assembly 400 using the apertures and the
fasteners to adjust the length.

FIG. 27 illustrates the upper connection device 434 and the
lower connection device 438 each includes apertures 437,
474, respectively, for adjustment of the length of the entire
traffic control assembly 400 and for multiple connections.
The first pivotable connection 481 and second pivotable con-
nection 483 are also shown positioned adjacent to each other
and between the upper connection device 434 and the lower
connection device 438. In some embodiments, the area
between the upper span wire 4205 and the lower span wire
420a may be modified by adding the upper and lower con-
nection devices 434, 438 having the linking device 436 hav-
ing the first connection 481 and the second connection 483
between the upper and lower span wires 4205, 420a with the
connecting assembly 412 shown in FIG. 27 to an existing
upper hanger device 359 and a lower device 336 (see FIGS. 19
and 20). The apertures 437 in the upper connection device 434
may be aligned with apertures 352 on the existing upper
hanger device 359 and connected thereto with one or more
bolts 335 secured with washers and/or nuts or any other
suitable fastening mechanism. The apertures 474 in the lower
connection device 438 may be aligned with apertures 314 in
the lower device 336 and connected thereto with one or more
bolts 335 secured with washers and/or nuts or any other
suitable fastening mechanism. FIG. 29 illustrates the con-
necting assembly 412 having the linking device 436 including
a first connection 485 that may be similarly connected
between the upper and lower span wires 4205, 420a as
described for FIG. 27.
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The lower connection device 438 may include a hub plate
441 that may be configured to receive an integral serrated boss
460 for the rotational alignment of the existing disconnect
hanger 426 to the lower connection device 438. The lower
connection device may also include one or more studs 458.
The support plate 440 includes an aperture 484 through which
the stud 458 inserts. A nut 454 and a washer 456 may be used
to secure the support plate 440 to the traffic signal disconnect
hanger (shown in FIG. 21) and onto the stud 458 of the lower
connection device 438.

As shown in FIGS. 21 and 22, the retrofitted traffic control
assembly 410 may also include a first stiffening member 442
and a second stiffening member 444 connected by a fastener
452 extending through the first stiffening member 442 and the
second stiffening member 444 for strengthening the retrofit-
ted traffic control assembly 410 similar to the arrangement
described in the embodiments above. The first stiffening
member 442 may be operably connected to a lower wall 433
of'the disconnect hanger 430 and the second stiffening mem-
ber may be operably connected to an upper wall 435 of an
existing traffic signal 432. The first and second stiffening
members 442, 444 may be attached to or incorporated into the
disconnect hanger 430 and traffic signal 432 respectively, by
any method known to one skilled in the art. Similar to the first
and second stiffening members discussed above, the first and
second stiffening members 442, 444 each include an aperture
446 formed in an edge of the members 442, 444 for accom-
modating existing wires 448 of the traffic control assembly
400. The apertures 446 allow for the stiffening members 442,
444 to be retrofit into the disconnect hanger 430 and the traffic
signal 432, respectively, without disconnecting the wires 448
during the retrofitting process.

As shown in FIGS. 21 and 22, the retrofitted traffic control
assembly 410 may be retrofitted into an existing traffic con-
trol assembly 400 where the existing traffic control assembly
400 includes an upper span wire 4205 and an existing span
wire saddle clamp 422 pivotably connected to the existing
hanger 426 by an existing pivot connection 424. The upper
connection device 434 of the retrofitted traffic control assem-
bly 410 extends below and is connected to the hanger 426. In
some embodiments, the upper connection device 434 may
replace the hanger 426 and may be connected to the upper
span wire 4205 using the span wire saddle clamp 422.

FIG. 23 illustrates an embodiment of the retrofitted traffic
control assembly 410 including the connecting device 412
wherein the linking device 436 positioned below the lower
span wire 420qa of the traffic control assembly 400. The
embodiment shown in FIG. 23 is similar to the embodiment
shown in FIGS. 21 and 22 and includes the upper and lower
stiffening members 442, 444 configured similarly to the
embodiment described above. The upper connection device
434 is connected to the existing hanger 426 using fasteners
452 such as washers, bolts and nuts. The existing hanger 426
is suspended from the upper span wire 4205 via the existing
span wire clamp 422 and the existing pivot connection 424. In
some embodiments, the upper connection device 434 may
replace the hanger 426 and may be connected to the upper
span wire 4205 using the span wire saddle clamp 422.

In the embodiment shown in FIG. 23, the lower span wire
420aq is connected to the upper connection device 434 using
span wire tether clamp 428. The linking device 436 is posi-
tioned below the span wire 420a and operably connects the
lower connection device 438 to the upper connection device
434 so that the upper and lower connection devices 434, 438
are movable relative to each other. In some embodiments, the
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linking device 436 may include two pivotable connections
similar to the connections described above and shown in FIG.
28.

The connecting assembly 412 of the retrofit traffic control
assembly 410 illustrated in FI1G. 23 is shown in more detail in
FIG. 26. The upper connection device 434 may include one or
more apertures 437 that allow the length of the traffic control
assembly 400 to be adjustable when the upper connection
device 434 is connected to the hanger 426. The apertures 437
may be aligned with apertures on the hanger 426 to adjust the
length of the entire assembly and to securely connect the
upper connection device 434 and the hanger 426 using one or
more fasteners 452 inserted through the aligned apertures.
The first pivotable connection 481 and second pivotable con-
nection 483 are also shown.

The lower connection device 438 may include the hub plate
441 that may be configured to receive the serrated boss 460
for the rotational alignment of the existing disconnect hanger
426 to the lower connection device 438. The lower connection
device may also include one or more studs 458. The support
plate 440 includes an aperture 484 through which the stud 458
inserts. The nut 454 and the washer 456 may be used to secure
the support plate 440 to the traffic signal disconnect hanger
(shown in FIG. 23) and onto the stud 458 of the lower con-
nection device 438.

FIG. 30 illustrates an embodiment of the connecting
assembly 412 where the linking device 436 is shown posi-
tioned below the lower span wire 420q of the traffic control
assembly 400. As shown in FIG. 30, the lower span wire 420a
is connected to the upper connection device 434 using span
wire tether clamp 428. The linking device 436 is positioned
below the span wire 420a and operably connects the lower
connection device 438 to the upper connection device 434 so
that the upper and lower connection devices 434, 438 are
movable relative to each other. The linking device 436 shown
in FIG. 30 includes the first pivotable connection 485. The
first pivotable connection 485 includes the pivot pin 450 and
the cotter pin 451 holding the pivot pin 450 in position. In
some embodiments, the pivot pin 450 extends along an axis
parallel to an axis of the lower span wire 420q.

Similar to some of the embodiments described above, the
embodiment of the connecting device 412 includes the lower
connection device 438 that may include a hub plate 441 and
may be configured to receive an integral serrated boss 460 for
the rotational alignment of the existing disconnect hanger 426
to the lower connection device 438. The lower connection
device may also include one or more studs 458. The support
plate 440 includes an aperture 484 through which the stud 458
inserts. A nut 454 and a washer 456 may be used to secure the
support plate 440 to the traffic signal disconnect hanger
(shown in FIG. 21) and onto the stud 458 of the lower con-
nection device 438. The retrofitted traffic control assembly
410 illustrated in FIG. 30 may also include a first stiffening
member 442 and a second stiffening member 444 connected
by a fastener 452 extending through the first stiffening mem-
ber 442 and the second stiffening member 444 similar to the
arrangement described in the embodiments above and shown
in FIG. 23.

FIG. 31 illustrates an embodiment of the retrofitted traffic
control assembly 410 that includes a stiffening member 4424
provided in the traffic signal disconnect hanger 430 for
strengthening the traffic signal disconnect hanger 430. The
traffic signal disconnect hanger 430 may be connected to any
type of signal or bracket suspended below the traffic signal
disconnect hanger 430. As shown in FIG. 31, the stiffening
member 442a is secured to the lower wall 433 of the traffic
signal disconnect hanger 430 using one or more bolts 452,
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although any type of fastening mechanism may be used. The
bolts 452 extend through the stiffening member 442a and the
lower wall 433 to hold the stiffening member 442qa in posi-
tion. The connecting assembly 412 shown in FIG. 31 is simi-
lar to the device described above with reference to FIG. 22 but
lacks the lower stiffening member 444. The stiffening mem-
ber 442a may also be provided with the connecting assembly
412 as shown in the embodiments of FIGS. 23 and 30 that
could be connected to any kind of signal or bracket.

According to some embodiments of the present invention,
the wind resistance of a traffic control assembly is increased
by providing a reinforcement device that includes a linking
device that includes a spring-type support hanger. Without
being limited to one theory, the spring-type support hanger
may help distribute loading and associated stresses due to
wind dynamic loads and gravitational wind-induced impact
forces such as shock loads to increase the survivability of
traffic signals during high wind evens such as hurricanes.

An exemplary embodiment of a reinforcement device 500
for a traffic control assembly 510 is shown in FIG. 32. The
traffic control assembly 510 includes a traffic signal discon-
nect hanger 510a and a traffic signal 5105 positioned below
the disconnect hanger 510a. The reinforcement device 500
includes an upper connection device 512 and a lower connec-
tion device 516. The upper connection device 512 and the
lower connecting device 516 are connected by a linking
device 514. As shown in FIG. 32, the linking device 514 may
be provided as a spring-type support hanger 514. The spring-
type support hanger 514 may be used with traffic control
signals suspended with dual span wires 526, 528 as shown in
FIG. 32 as well as with single wire suspension systems (not
shown.) The linking device 514 may be any kind of device
having a spring function that operably connects the upper and
lower connection devices 512, 516 and can support the traffic
signal disconnect hanger 510a and/or the traffic signal 5105.
By way of non-limiting example, spring-type support hanger
514 can be of various types of spring 514a such as, but not
limited to an extension spring (shown), a constant pitch
spring, a variable pitch spring, a barrel spring or an hourglass
spring. In some embodiments, strip or flat form type springs
may be used instead of the exemplary coil type spring shown.
In some embodiments, it may be desirable to have two or
more spring-type support hangers 514.

The spring-type support hanger 514 is configured to serve
at least two functions in preserving span wire traffic signal
assemblies from breaking apart during hurricanes. The
spring-type support hanger 514 may be configured to move
rotationally and longitudinally with respect to the upper con-
nection device 512. The spring-type hanger 514 may be con-
figured to allow the traffic signal assembly 510 to rotate in
various positions determined by the wind direction. The
spring-type hanger 514 may be configured with a spring
tensioning amount that limits the rotation during non-high
wind events but is also designed to yield at higher wind speeds
to reduce wind related damage by shedding the wind loads as
the spring-type hanger 514 rotates. The spring-type hanger
514 may also be configured to mitigate wind-gust induced
vertical impact loads.

In the most vertical position, the spring-type support
hanger 514 is configured to greatly reduce the impact loads to
the traffic signal assembly 510 below by transferring some, if
not all, of the load to the spring-type support hanger 514
which in turn also transfers the load to the much stronger span
wires 526 and 528. In the embodiments described herein
having a spring-type support hanger 514, when the spring-
type support hanger 514 is stretched, the hanger 514 stores
elastic potential energy. The elastic potential energy is then
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transferred to kinetic energy when the wind pushes against
the traffic signal assembly 510 and the spring-type support
hanger 514 stretches in a curvatual manner, the kinetic energy
of the traffic signal assembly 510 (wind upon its mass) gets
converted into the potential energy of the spring-type support
hanger 514, as a form of resistance.

With respect to primarily horizontal wind forces upon the
traffic signal assembly 510, the spring-type support hanger’s
514 conservation of energy should be determined based on
equilibrium resulting from the traffic signal assembly’s gravi-
tation centering and weight of the assembly—no wind loads.
Thus, when the spring-type support hanger 514 reaches its
maximum potential energy (the strength of the spring) the
kinetic energy (wind) of the traffic signal assembly 510
becomes at or near zero. When the wind force is removed, the
spring-type support hanger 514 is configured to allow the
traffic signal assembly 510 simply returns to its original posi-
tion.

The spring-type support hanger 514 shown in FIGS. 32-34
as spring 514a is configured to perform as a “hinged connec-
tion” allowing the traffic control assembly 510 to rotate in
different axes to the upper and lower span wires 526, 528. For
example, when a wind force is applied to the traffic control
assembly 510, the lower connection device 516 may begin to
rotate about a clamping device 530 connected to the lower
span wire 528 in a directional angle away from the earth. The
upper connection device 512 is connected to the upper span
wire 526 and thus the upper and lower connection devices
512, 516 move in a generally opposite direction to each other
along a generally vertical plane. The spring-type support
hanger 514 is configured to allow for rotation, to provide a
pulling force for resistance and to mitigate wind-gravity
induced vertical shock loads.

The properties of the spring-type support hanger 514 will
depend on several factors and will be described with refer-
ence to an extension spring 514a, by way of non-limiting
example, to determine the number of coils and the force
provided. For example, these factors include initial tension,
preload and extension distance. Additional factors may also
be considered. The initial tension of the extension spring
514a is created during the manufacturing process as part of
the winding process and is the internal force that holds the
coils together. One way to measure initial tension is to deter-
mine the load necessary to overcome the internal force and
begin coil separation. The preload refers to stretching the
extension spring 514q a short distance from the spring’s free
state. The extension spring 514a will not provide any force
until it begins to stretch. For the traffic control assembly 510,
an exemplary preload may be based on the dead weight of the
traffic control assembly 510. The extension distance is based
upon the length of travel of the extension spring 514a. By way
of non-limiting example, the spring 514a may extend
between two span wires 526, 528 and be subject to wind-
induced dynamic forces acting on the traffic control assembly
supported by the two span wires 525, 528. Typically, the
lower span wire 528 will not be taut and will include some
amount of sag that will contribute to the length of travel of the
extension spring 514a. The “sag distance” may be determined
based on an average of a typical amount of sag between
spaced apart poles and span wire weighs that contribute to the
sag. The average “sag distance” can be used to specify a
maximum range of rotational movement applicable to the
travel distance of the spring 514a. The travel distance deter-
mines the amount of potential energy stored. The travel dis-
tance should not allow the spring 514a to overextend so that
the spring 514a does not return to near the spring’s 514a
original length or to break.
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An addition factor that may be considered is the shock load
on the traffic signal assembly 510. Shock loading occurs
when a load is applied with sufficient speed so that a portion
of the coils of the spring take up more of the load than
calculated for a static situation. The factors to consider for the
properties of the spring-type support hanger 514 will vary
depending on the number of span wires, the type of traffic
signal assemblies and the typical wind zones as well as low
stress and high stress cycles for each hanger 514.

The spring-type support hanger 514 may be connected to
the traffic control assembly 510 as shown in FIG. 32 and
described below. Starting at the top span wire 526 a saddle
clamp 534 is fastened securely to the span wire 526 utilizing
fasteners 540. A first extension hanger 538 is mutually con-
nected to the saddle clamp 534 utilizing a clevis pin 536
secured with a cotter pin 536a. The upper connection device
512 is adjusted to the desired vertical positioning and then
fastened to the existing extension hanger 538 utilizing appro-
priate fasteners 540. A lower end portion 513 of the upper
connection device 512 may be connected to the spring-type
support hanger 514 utilizing an embedded stud 518 of the
upper connection device 512 that is connected to a receiving
aperture 521 in a flange 519 of the spring-type support hanger
514. The flange 519 may be connected to the spring-type
support hanger 514 by any appropriate means such as welding
or a split ring enfoldment arrangement or in some instances
both.

The lower connection device 516 of the reinforcement
device 500 may be similarly connected to the spring-type
support hanger 514 as described above for the upper connec-
tion device 512 including an embedded stud 520 and a flange
522 having an aperture 523. The lower connection device 516
is configured to be connected to the lower span wire 528 when
alower span wire is present. The connection to the lower span
wire may be made using a “U-bolt” clamping device 530 over
span wire 528 and fastened as appropriate.

The lower connection device 516 may include a serrated
hub portion 517 that is connectable to the traffic signal dis-
connect hanger 510a¢ or in some embodiments to a traffic
signal housing 5105 or to a single unit (disconnect and signal
housing) not shown. The lower connection device 516 may
include an embedded stud 520 that may be placed through a
roof541 of the traffic signal disconnect hanger 510a as shown
in FIG. 32 or a traffic signal head (not shown). The embedded
stud 520 may be secured by using the fastener 518. In some
embodiments, the fastener 518 may be anylon insert lock nut.
In some embodiments, the reinforcement device 500 may
include a stiffening member connected to an upper wall 541
of the traffic signal disconnect hanger 510a.

In some embodiments, the reinforcement device 500 may
include a first stiffening member 542 and a second stiffening
member 544 connected by a fastener 5184 extending through
the first stiffening member 542 and the second stiffening
member 544 for strengthening the traffic control assembly
510 similar to the arrangement described in the embodiments
above. The first stiffening member 542 may be operably
connected to a lower wall 533 of the existing disconnect
hanger 510a and the second stiffening member may be oper-
ably connected to an upper wall 535 of an existing traffic
signal 5105. The first and second stiffening members 542,
544 may be attached to or incorporated into the disconnect
hanger 510a and traffic signal 51056 respectively, by any
method known to one skilled in the art. Similar to the first and
second stiffening members discussed and shown above, the
first and second stiffening members 542, 544 may each
include an aperture formed in an edge of the members for
accommodating existing wires of the traffic control assembly
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510. The apertures allow for the stiffening members 542, 544
to be retrofit into the disconnect hanger 510a and the traffic
signal 5105, respectively, without disconnecting the wires
during the retrofitting process.

In some embodiments of the present invention, the stiffen-
ing members 542, 544 are connected by a fastening assembly
518a that includes an elongated bolt, a nut, and washer, such
as a lock washer. However, any suitable fastening mechanism
or assembly may be used. In the embodiment of FIG. 32, the
elongated bolt 5184 connects an upper stiffening plate 542
associated with a traffic signal disconnect hanger 510a to a
lower stiffening plate 544 associated with a traffic signal 5105
by extending through an aperture in the upper stiffening plate
544, through a hub 552 associated with the disconnect hanger
510a, and through an aperture in the lower stiffening plate
544. Similar to the embodiments described above, the nut and
washer may be used to compress the assembly and obtain a
moisture-resistant connection that maintains a predetermined
degree of tension over time and withstands high wind forces.

FIG. 33 illustrates an embodiment of the reinforcement
device 500. The reinforcement device 500 includes the upper
connection device 512 and the lower connection device 516
operably connected to the linking device 514. Similar to the
embodiment described above, the linking device 514 may be
provided as a spring-type support hanger 514. In the embodi-
ment shown in FIG. 33, the upper connection device 512 may
be provided as a standard drop cable hanger 513 sometimes
used instead of flat hangers described. In some embodiments,
the lower connection device 516 may be provided as the drop
cable hanger 513. As shown in FIG. 33, both the upper and
lower connection devices 512, 516 may be provided as the
drop cable hanger 513. In some embodiments, the upper and
the lower connection devices 512, 516 may be provided as
different devices. By way of non-limiting example, the upper
connection device 512 may be provided as one of the drop
cable hanger 513 or the flat hanger 512 and the lower con-
necting device may be provided as the other of the drop cable
hanger 513 or the flat hanger 512.

The embodiment shown in FIG. 33, the saddle clamps
534a, 5345 may be used to operably connect the reinforce-
ment device 500 to the upper and lower span wires 526, 528,
respectively. The saddle clamp 5345 may also be used to
operatively connect the traffic signal disconnect hanger 510a
to the reinforcement device 510a so that the traffic signal
assembly 510a is suspended below the lower span wire 528
(only the traffic signal disconnect hanger 510a is shown in
FIG. 33). In the embodiment shown in FI1G. 33, the drop cable
hangers 513 allow the traffic signal assembly 510 to rotate so
the horizontal loads may be lessened. In this embodiment, the
linking device 514 may be configured to greatly reduce the
impact loads in the vertical direction to the traffic signal
assembly 510 below by transferring some, if not all, of the
load to the spring-type support hanger 514 which in turn also
transfers the load to the much stronger span wires 526 and 528
similar to the transfer of energy described above with refer-
ence to FIG. 32.

The embodiment shown in FIG. 33 may include additional
features described above with reference to other embodi-
ments. By way of non-limiting example, the reinforcement
device 500 may include a first stiffening member, a second
stiffing member or both a first and second stiffening members.

FIG. 34 illustrates an embodiment of the reinforcement
device 500. The reinforcement device shown in FIG. 34 is
similar to the embodiments described above except for the
upper and lower connecting devices 512, 516 which are pro-
vides as a rigid pipe instead of the flat hanger or the drop cable
hanger described above. FIG. 3 represents a third embodi-
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ment of the present invention 10 utilizing a rigid pipe in lieu
of'the previously described flat and cable type hangers. Simi-
lar to the embodiment described above, the reinforcement
device 500 includes the upper connection device 512 and the
lower connection device 516 operably connected to the link-
ing device 514 where the linking device 514 may be provided
as a spring-type support hanger 514.

The spring 514a may be made from any material known in
the art having suitable properties to support a traffic signal
control assembly 510. Non-limiting examples include metals
and in particular stainless steel such as types 302, 304, 316
and combinations thereof. In certain embodiments of the
present invention, the traffic control assembly satisfies all
requirements of the relevant regulatory authorities; can be
installed rapidly and easily without requiring any electrical
changes disconnections, or reconnections; and can, surpris-
ingly, withstand wind forces of at least about 50 miles per
hour, 75 miles per hour, 120 miles per hour, or even 140 miles
per hour. In certain embodiments, the traffic control assembly
can withstand hurricane wind forces of greater than 150 miles
per hour.

According to some embodiments of the present invention,
the wind resistance of a traffic control assembly is increased
by spreading and transferring the torsional loads and the
vertical impact loads to the span wire support system. Adding
more load and creating additional stresses to the poles and
span wire is in direct contrast to the current structural design
standards where the load to the span wire system is mini-
mized. In some embodiments of the present invention, about
50% or more of the wind load may be transferred to a lower,
stronger portion of a traffic signal pole.

FIG. 35 illustrates an embodiment of a reinforcement
device 600 for a traffic control assembly 610 that may be used
with a dual span wire system including a lower span wire
616a or messenger wire and an upper span wire 6165 or
cantenary wire. The traffic signal control assembly 610
includes a disconnect hanger 6105 and a traffic signal 610a,
although the reinforcement device 600 may also be used with
the traffic signal 610q alone. FIG. 35 illustrates the lower span
wire 616a and the upper span wire 6165 with a connecting
assembly 618 extending between the upper and lower span
wires 616a, 6165. The connecting assembly 618 may be any
of the connecting devices described herein and shown in
FIGS. 17-34. By way of non-limiting example, a pivotal type
connecting assembly such as the hanger devices shown in
FIGS. 19 and 29 may be used as part of the reinforcement
device 600. In some embodiments, a vertical tether cable may
be used between the upper span wire 6165 and the lower span
wire 616a (see FIG. 2). The connecting assembly 618 is
shown connected to the upper span wire 6165 with an existing
hanger extension 623 and an existing clamp 619, such as a
saddle clamp. The connecting assembly 618 also includes an
upper connection device 634, alinking device 636 and alower
connection device 638. The connecting assembly 618 may be
connected to an existing hanger system similar to the con-
necting assemblies described above (see for example FIGS.
17 and 18).

The reinforcement system 600 may be configured to be
retrofit with an existing traffic signal similar to the reinforce-
ment systems described above. The reinforcement device 600
includes an upper support device 620 and a lower support
device 622. The upper support device 620 may be provided as
a span wire clamp that connects to the lower span wire 616a
and spreads the load to the span wire 616a. The upper and
lower support devices 620, 622 are connected by vertical
support members 624 extending on each side of the traffic
control assembly 610. In some embodiments, the reinforce-
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ment device 600 may be configured to create a compression-
type assembly that resists torsional forces and wind-induced
shock loads. The upper support device provided in the form of
the load-spreading span wire clamp 620 may be configured to
resist and mitigate wind induced torsional forces (increasing
the lateral span wire connection by at least a factor of about 10
and in some embodiments by at least a factor of about 15).
The load-spreading span wire clamp 620 may be configured
to increase the points of attachment by 2 and in some embodi-
ments by 4 and/or configured to transfer torsional and vertical
shock loads from the traffic signal assembly to the stronger
span wire support system. As shown in FIG. 35, in some
embodiments, the length L of the upper support device 620
and the lower support device 622 may be longer than the
width W of the traffic control assembly 610. In some embodi-
ments, the vertical support members 624 may extend between
the upper support device 620 and the lower support device
622 without contacting the traffic control assembly 610.
When the upper support device 620, the lower support device
622 and the vertical support members 624 are connected,
tension is placed on the vertical support members that holds
the traffic assembly in compression.

An exploded view of an embodiment of the reinforcement
device 600 including the upper support device 620 provided
as a span wire clamp, the lower support device 622 and the
vertical support members 624 is shown in FIG. 36. For refer-
ence, a hanger 614, the lower span wire 6164 and the traffic
signal 610a are shown. A span wire engagement plate 639
may be connected to the hanger 614 or alternatively formed
integrally with the lower connecting device as described in
detail below. The span wire engagement plate 639 may be
connected to the lower connecting device 638 using one of
more bolts 644 positioned through openings 642 and secured
with a nut 649 over a washer 650. The span wire engagement
plate 639 may include a groove 646 configured to receive at
least a portion of the lower span wire 6164. The load spread-
ing span wire clamp 620 may be generally rectangularly
shaped although other elongate shapes may also be used. In
some embodiments, the load spreading span wire clamp 620
also may include a groove 645 configured to receive at least a
portion of the lower span wire 616a. The clamp 620 may be
connected to the hanger 614 and the span wire engagement
plate 639 with the lower span wire 616a positioned in the
grooves 644, 645 using bolts 644 extending through openings
642 in the clamp 620 and the span wire engagement plate 639
with nuts 649 and washers 650 securing the clamp 620 to the
span wire engagement plate 639. Other connections are also
possible.

The load spreading span wire clamp 620 may be connected
to the lower span wire 6164 using u- or j-shaped bolts 651 that
extend over the span wire 6164 and through the openings 642
in the load spreading span wire clamp 620. Washers 650 and
nuts 649 may be used to secure the bolts 651 to the load
spreading span wire clamp 620. The load spreading span wire
clamp 620 also may include additional openings 642 for
receiving the vertical members 624 there through. In some
embodiments, the vertical members 624 may include
threaded ends 625 that may be secured through the openings
642 in the load spreading span wire clamp 620 using washers
650 and nuts 649. Stay nuts 652 may also be included to
secure the vertical members 624 to the load spreading span
wire clamp 620.

The lower support device 622 is also shown in FIG. 36. The
lower support device 622 may be secured to the traffic signal
610a using a bolt 644 inserted through an opening 613 in the
traffic signal 610a, through the washer 650 and through open-
ing 653 in the lower support device 622. The bolt 644 maybe
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secured using the washer 650 and the nut 649. The lower
support device 622 may include serrations 654 to mate with
serrations on the traffic signal 610a (not shown). The vertical
member 624 may be secured to the lower support device 622
by inserting the vertical members through openings 653 in the
lower support device 622 and securing the vertical members
624 with washers 650 and nuts 649. In some embodiments,
stay nuts 652 may also be included to secure the vertical
members 624 to the lower support device 622.

The vertical members 624 may have a round, tubular, angu-
lar, square shape or the like. In some embodiments, the ver-
tical support members 624 may include a three sided channel.
In some embodiments, the vertical member 624 may be pro-
vided as rods or cables. The vertical members 624 may be
made from any suitable material. By way of non-limiting
example, the vertical members may be made of stainless steel
such as SS 304 or SS 316.

The reinforcement device 600 may be installed by tempo-
rarily securing and maintaining the vertical distance between
the upper span wire 6165 and the lower span wire 616a. A
temporary suspension device may be used to temporarily
secure the traffic signal control assembly 610. The temporary
suspension device is shown in FIG. 46 and described below.
Once the traffic signal control assembly 610 is temporarily
secured, the connecting assembly 618 (shown in FIG. 35)
may be installed. The span wire engagement plate 639 may be
connected to the connecting assembly 618 or integrally pro-
vided therewith. The upper support device 620 and the lower
support device 622 are loosely assembled on the ground with
the vertical members 624. The reinforcement device 600 is
placed over the lower span wire 6164 mating the upper sup-
port device 620 to the span wire engagement plate 639 and
securing the lower span wire 6164 therebetween. The tempo-
rary suspension device is removed. The lower support device
622 is connected to the traffic signal 610a so that the lower
support device 622 and the upper support device 620 are
generally aligned. The vertical members 624 are then
adjusted and tightened to a predetermined tension range
depending on the type of traffic signal control assembly 610,
i.e. plastic or metal type housing.

FIGS. 37, 38 and 39 illustrate an embodiment of the con-
necting device 618 showing an integral span wire engage-
ment plate 641 with the connecting device 618. Similar to the
device shown in FIG. 35, the connecting assembly 618
includes the upper connection device 634, the linking device
636 and the lower connection device 638. The span wire
engagement plate 641 is formed integrally with the lower
connection device 638. The connecting assembly 618 may be
connected to an existing hanger similar to the connecting
assemblies described above. The span wire engagement plate
641 of the lower connection device 638 may include the
groove 646 configured to receive at least a portion of the lower
span wire 616a. The groove 646 may be configured to coop-
erate with the groove 645 of the load spreading span wire
clamp 620 (shown in FIG. 35). The clamp 620 may be con-
nected to the hanger 614 and the span wire engagement plate
641 of the lower with the lower span wire 6164 positioned in
the grooves 646, 645 using bolts 644 extending through open-
ings 642 in the clamp 620 and the span wire engagement plate
641 with nuts 649 and washers 650 securing the clamp 620 to
the span wire engagement plate 641 similar to the connec-
tions described above. Other connections are also possible.

FIG. 37 illustrates a front view of the connecting device
618 and F1IG. 38 illustrates a back view of the device shown in
FIG. 37. In some embodiments, the upper and lower connect-
ing devices 634, 638 may include v-shaped mating grooves
643. As shown in FIGS. 37 and 38, integral reinforcements
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656 may also be included on the upper connecting device 634
and/or the lower connecting device 638. The integral rein-
forcements 686 may be used to add strength and eliminate
stress connection points such as 90° inside corners. An
embodiment of the linking device 636 is shown in FIG. 38.
The linking device includes a pivot pin 654 that is position-
able through the openings 642 in the upper and lower con-
necting devices 634, 638. A cotter pin 655 may be used to
secure the pivot pin 654 in position.

FIG. 39 illustrates an exploded view the connecting device
618. FIG. 39 also shows a portion of the existing hanger
system 621 that is replaced by the upper connection device
634 and the lower connection device 636 having the integral
span wire engagement plate 641. A tri-stud hanger 614 is also
shown and is similar to the tri-stud hangers described above.

FIG. 40 illustrates an embodiment of the reinforcement
device 600 that includes a backplate system 611. The back-
plate system 611 includes a backplate 662 that may be pro-
vided with the devices described herein. By way of non-
limiting example, the backplate 662 may be provided with the
reinforcement device including the upper support device 620,
the lower support device 622, and the vertical members 624
described above. In some embodiments, a backplate cover
664 may also be provided with the backplate 622. The back-
plate 662 and the backplate cover 664 provide a four-sided
fully surrounded traffic signal that previously was not pos-
sible with a dual span wire system, especially with traffic
signal control assemblies using a disconnect hanger due to the
required access to the electrical components in the disconnect
hanger. In some embodiments, the surface connection area
for the backplate 662 may be increased compared to current
the current attachment configuration. By way of non-limiting
example, the surface connection area may be about 210
square inches compared to less than one square inch in current
devices.

As shown in FIG. 40, the backplate system 611 includes the
backplate 662, the backplate cover 664 and may also include
infill sweeps 668, offset attachment ribs 670 and a latch 666.
The backplate 662 may include three faces 663 that surround
the sides and bottom of the traffic signal. The faces 663 have
a surface area 665 that is viewable when viewing the traffic
signal lights. The backplate cover 664 includes a face 667 that
comprises the fourth face ofthe backplate system 611 and has
a surface area 669 that is viewable when viewing the traffic
signal lights. A retroreflective border may also be provided on
one or more of the faces of the backplate 662 and/or the
backplate cover 664. The backplate cover 664 provides
access to the disconnect hanger 6105 using the vertical mem-
ber 624 as a pivot for opening and closing the backplate cover
664 and the latch 666 secures the cover 664 in the closed
position. In some embodiments, the backplate 662 and back-
plate cover 664 may be made from plastic and the vertical
members 624 and upper and lower support devices 620, 622
made from metal. A mold/manufacturing process may be
used to form the backplate system 611 and the reinforcement
device 600 may be connected into the backplate system 611.
The backplate system 611 allows for a reduction or elimina-
tion of stresses on attachment points to the traffic signal
control assembly 610 that are created from the extra wind
loading produced from the increased surface area from the
backplate 662. The backplate system 611 described herein
eliminates or reduces the need for fasteners that can weaken
the connection such as self-tapping screws that attach the
backplate 662 to the traffic signal control assembly 610.

FIG. 41 shows a cross-sectional view taken along A-A of
FIG. 39. For reference the traffic signal 610q is shown. As
shown in FIG. 41, as part of the manufacturing process offset
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attachment ribs 670 are formed to provide a desired front to
back depth allowing an attachment point common to most if
notall traffic signal control assemblies. The offset attachment
ribs 670 are formed so that the vertical members 624 of the
reinforcement device 600 by extend through the offset attach-
ment ribs 670. The infill sweeps 668 provide a way to seal the
light between the backplate 662 and the traffic signal 610a.
The infill sweeps 668 also allow for differential sizing adjust-
ments for various traffic signal sizes. In some embodiments,
the backplate 662 may also include horizontal offset ribs that
may connect to the vertical offset attachment ribs 670. One or
a pair horizontal offset ribs may be provided across the base
of'the backplate 662 and/or across the top of the backplate 662
so that the top horizontal offset rib is positioned within the
space between the traffic signal 610¢ and the disconnect
hanger 6105. A complimentary flange that can mate with the
top horizontal offset rib may be included in the backplate
cover 664 so that the flange fits in the offset rib when the cover
is secured.

FIG. 42 illustrates an enlarged cross section showing the
backplate 662 held by a vacuum as part of the backplate
thermoforming process. A mold 682 provides a positive sur-
face area 674 that includes the final area from the backplate
662 and a trim area 663 for final fabrication and appropriate
sizing. The mold 682 also provides a vacuum chamber 680
and air evacuation holes 678. The mold 682 further includes
integral placement pins 676 for temporarily holding receiving
tubes 672. The receiving tubes 672 are “frozen” into the
backplate 662 by the engineered plastic forming around the
periphery of the tube 672 and forming the offset attachment
ribs 670 of the backplate system 611. In some embodiments,
the plastic of the backplate 662 is formed around about 280°
of the tube’s 672 circumference creating an undercut. In
addition, the normal shrinkage of the thermoforming process
during the cooling of the plastic further secures the tube 672.
The receiving tubes 672 may be included in the backplate 662
and the backplate cover 664 to form the offset attachment ribs
670. In some embodiments, the backplate cover 664 includes
one offset attachment rib 670 and the backplate cover 664
extends across the disconnect hanger so that an edge 671a of
the backplate cover 664 is aligned with an edge 6715 of the
backplate 662. The offset attachment rib 670 of the backplate
cover 664 may be positioned on the same side as a hinge on
the disconnect hanger 6105 to provide access to the discon-
nect hanger 6105 as described below. In some embodiments,
the horizontal offset ribs may include receiving tubes.

In some embodiments, the receiving tube 672 may be
formed from a seamless hollow aluminum rod. The receiving
tube 672 may first be cut to the proper length for embedment
into the backplate 662. One or both ends of the receiving tube
672 may be flared to approximately the thickness of the tube
672 itself. The flaring provides a restriction flange that pre-
vents movement of the receiving tube 672 in all directions.
The flaring also allows for the elimination of a sharp tube 672
edge during fabrication. A thick friction tape is added and an
o-ring is positioned against the back side of the flare of the
tube 672. High quality self-fusing tape is wrapped around the
end of the tube 672 covering the o-ring and the friction tape.
One or more apertures 642 through the tube 672 may be
created that mate with the placement pins 676 of the mold
682. The pins 676 may be positioned to protrude slightly
above the tube 672 to prevent lateral movement as the plastic
is vacuumed over the mold 682. A small protrusion 684 is
created in the finished backplate 662 as a result of the differ-
ence between the tube 672 and the pin 676. The apertures 642
may be sized to provide vertical release between the mold
surface 674 and the backplate 662. By way of non-limiting
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example, the apertures 642 may be +/-32 of an inch over the
0O.D. of the tube 672. The mold 682 is designed with about
5°-7° draft on either side of the mold portion 683 that provides
the offset attachment ribs 670 to allow the backplate 662 to
release from the mold 682 upon reversing to positive air
pressure. Other methods of forming the backplate system 611
may also be used. By way of non-limiting example, the back-
plate system 611 may be injection molded or formed in a
2-part or greater mold system and may not include the receiv-
ing tubes in the formation of the offset attachment ribs.

The backplate system 611 may be connected to the rein-
forcement device 600 prior to the installation on the traffic
signal control assembly 610. The vertical members 624 and
the lower support device 622 may be connected as described
above. The receiving tubes 672 of the backplate 662 are
placed over the vertical members 624. The cover 664 is
installed by sliding the receiving tube 672 of the cover over
one vertical member 624 so that the cover 664 hinges on the
same side as the existing disconnect hanger 61054. In some
embodiments, the height of the offset attachment rib 670 may
be increased or decreased to be compatible with different
disconnect hanger and/or traffic signal depths. Stay nuts may
be used to prevent vertical movement of the backplate 662
and the cover 664. The upper support device 620 is connected
to the vertical members 624 as previously described.

FIG. 43 illustrates an embodiment of a reinforcement
device 700 in accordance with the present invention. The
reinforcement device 700 includes an upper support device
721, alower support device 722 and vertical support members
724 extending on opposite sides of a traffic signal 710a of a
traffic signal assembly 710. The traffic signal assembly 710
may also include a disconnect hanger 7105. The reinforce-
ment device 700 may be used with a dual span wire system
having a lower span wire 716a and an upper span wire 7165
as shown in FIG. 43 or a single span wire system with or
without a tether as described above. The reinforcement device
700 permits directional rotation of the traffic signal control
assembly 710, for example as required for diagonal type
intersections. The reinforcement device 700 holds the traffic
signal control assembly 710 together vertically in a pre-
scribed amount of compression resulting from the tension on
the vertical support members 724 and the upper and lower
support devices 721, 722. The lower support device 722 and
the vertical members 724 are similar to the corresponding
elements described above. The upper support device 721 may
be installed between a lower connection device 738 of a
connecting assembly 718 and the disconnect hanger 7106 as
shown in FIG. 43. An exemplary upper support device 721 is
shown in FIG. 44. The lower support device 722 may be
configured to be formed similar to the upper support device
721 shown in FIG. 44. The upper support device 721 includes
openings 742 to secure the vertical support members 724 to
the upper support device 721. As shown in FIG. 43, the
openings 742 may be spaced so that the vertical support
members 724 extend along opposite sides of the traffic signal
control assembly 710 without contacting the traffic signal
control assembly 710. The upper support device 721 may
include one or more central openings 723 and may include
serrations 725 to mate with corresponding serrations on the
traffic signal disconnect 7104.

A connecting device 718 may be connected to upper and
lower span wires 7165, 716a. The connecting device 718 may
be any of the connecting devices described herein and shown
in FIGS. 17-34. By way of non-limiting example, the con-
necting devices such as the devices shown in FIGS. 2,17, 22,
31 may be used with the reinforcement device 700. In some
embodiments, the reinforcement system 700 may also
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include a backplate system 611 and/or the load spreading
span wire claim 620 as described above.

FIG. 45 illustrates an embodiment of a reinforcement
device 800 in accordance with the present invention. The
reinforcement device 800 includes an upper bracket 888, a
lower support device 887 and a vertical support member 890
extending between the upper bracket 888 and the lower sup-
port device 887. The vertical support member 890 may be
positioned along a back side 810¢ of a traffic signal control
assembly 810. In some embodiments, the vertical support
member 890 may be provided as at least one cable or rod,
although other types of support members may also be used.
As shown, the traffic signal control assembly 810 may include
a traffic signal 810a and a disconnect hanger 8105. The rein-
forcement device 800 may be used with a dual span wire
system having a lower span wire 8164 and an upper span wire
8166 or a single span wire system with or without a tether as
described above. The reinforcement device 800 holds the
traffic signal control assembly together vertically in a pre-
scribed amount of compression resulting from the vertical
support member 890 and the upper bracket 888 and lower
support device 887 being connected together. A connecting
assembly 818 may also be provided. The connecting assem-
bly 818 includes an upper connection device 834, a linking
device 836 and a lower connection device 838. The lower
connection device 838 may include an integral span wire
engagement plate similar to the devices described above.

The reinforcement device 800 may include an upper sup-
port device 820 that is similar to the load spreading clamp 620
described above. The upper bracket 888 may be connected to
the vertical support member 890 through an opening 842 in
the bracket 888. The bracket 888 may also be connected to an
existing hanger 814. The lower support device 887 may also
be connected to the vertical support member 890 through an
opening 842 in the lower support device 887. The lower
support device 887 also may be connected to the traffic signal
810aq by aligning mutual serrations 860 on the support device
887 with serrations on the traffic signal 810a. A bolt 848 may
be inserted through another opening 842 in the lower support
device 887 and secured with a washer 850 and a lock nut 849.
In some embodiments, the vertical support member 890 may
include threaded end 892 that may be extending through the
openings 842 in the upper bracket 888 and the lower support
device 887 until a bolt 891 opposite the threaded end 890
contacts the upper bracket 888. The vertical support member
890 may be secured by tightening the vertical support mem-
ber 890 to the predetermined tension using a washer 850 and
a locknut 849. The tension on the reinforcement device 800
provides resistance to wind induced vertical impact loads and
provides compressive strength to the traffic signal control
assembly’s multiple connections to provide increased stabil-
ity.

FIG. 46 illustrates a temporary suspension device 900 for
span wire supported traffic signal control assembly retrofit-
ting. The suspension device 900 allows for retrofitting a traffic
signal control assembly with a reinforcement device without
needing to tie the traffic signal control assembly to a bucket
truck and or utilize adjustable type tie-down straps. The sus-
pension device 900 includes a lateral support member 944
that extends generally parallel to the span wire 912. An open-
ing 942 may be centrally positioned on the lateral support
member 944. A pair of arms 946 extend from the lateral
support member and each arm 946 includes an angled flange
902 at an end 904 of each arm 946. The suspension device 900
may be installed by hooking the span wire 912 into the angle
flanges 902 and fastening the suspension device 900 to the
existing hanger 920 using a bolt 948 inserted through the
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central opening 942 and temporarily securing the suspension
device 900 to the hanger 920 using a nut 949. Once the
reinforcement device of the present invention has been
secured to the hanger, the suspension device 900 can be
removed. The suspension device 900 may be used with any of
the reinforcement devices described herein.

In some embodiments of the present invention, a computer
modeling or finite element analysis demonstrates an increase
in strength of at least about 90 percent over existing, non-
retrofitted traffic signal assemblies when tested at wind
speeds of up to 140 miles per hour. Desirable embodiments
also substantially extend the life span of already fatigued
existing traffic signal assemblies.

When compared with existing, non-retrofitted traffic signal
assemblies, some embodiments of the present invention
exhibit a reduction of about 95 percent in known failure areas
in the signal head, the disconnect hanger, and the connection
device above the disconnect hanger when exposed to above
75 mile per hour winds. For example, such an improvement
has been shown for embodiments of the present invention in
which an existing traffic signal assembly suspended from
dual span wires is retrofitted with stiffening members and
connection devices. Improvements of at least about 70, 80, or
90 percent may also be obtained for other embodiments ofthe
present invention in which a traffic control assembly is retro-
fitted with stiffening members, connection devices, and/or
clamping assemblies.

Information on cyclical loading for a comparison of
embodiments of the present invention with existing, non-
retrofitted traffic signal assemblies may be obtained from
“Structural Qualification Procedure for Traffic Signals and
Signs” by Ronald Cook, David Bloomquist, and J. Casey
Long of the University of Florida College of Engineering,
Department of Civil Engineering. The various forces exerted
on a traffic control assembly may be analyzed by: developing
a balanced free body diagram of the assembly, including
forces or reactions associated with the span wires, wind load-
ing, and the weight of the assembly; performing a static
analysis of the assembly using the forces from the balanced
free body diagram (e.g., using ANSY'S finite element analysis
software); and comparing the stresses obtained in the static
analysis with stress limits for the materials in question.

Although the examples and illustrations set forth herein are
primarily directed to traffic signals suspended by span wires,
other traffic control assembly configurations, such as sus-
pended sign assemblies, are also contemplated by the present
invention. The embodiments of the present invention dis-
closed herein may be configured to accommodate many dif-
ferent shapes, sizes, and types of traffic control devices, as
well as their associated electrical components, mechanical
components, connecting mechanisms, and support structures.

It is therefore intended that the foregoing detailed descrip-
tion be regarded as illustrative rather than limiting, and that it
be understood that it is the following claims, including all
equivalents, that are intended to define the spirit and scope of
this invention.

The invention claimed is:

1. A reinforcement device for a traffic control device, the
traffic control device being positioned below a first span wire,
the first span wire supporting the traffic control device and a
span wire clamp assembly connected to the first span wire, the
reinforcement device comprising:

a connecting device operably connected to and positioned

above the traffic control device and below the first span
wire, the connecting device comprising:
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an upper connection device operably connectable to the
span wire clamp assembly so that the upper connec-
tion device is movable relative to the span wire;

a lower connection device operably connected to the
upper connection device and to the traffic control 5
device; and

alinking device connecting the upper connection device
to the lower connection device, the linking device
positioned between the upper connection device and
the lower connection device so that the upper connec- 10
tion device and the lower connection device are lon-
gitudinally spaced apart from each other, the linking
device comprising a spring device, the spring device
permitting movement of the upper connection device
relative to the lower connection device. 15

2. The reinforcement device of claim 1, wherein the spring
device comprises an extension spring.

3. The reinforcement device of claim 1, wherein the lower
connection device comprises a stud for connection to the
traffic control device. 20

4. The reinforcement device of claim 1, wherein the rein-
forcement device further comprises a first stiffening member
attached to or incorporated into the traffic control device.

5. The reinforcement device of claim 4, wherein the rein-
forcement device further comprises a second stiffening mem- 25
ber attached to or incorporated into the traffic control device.

6. The reinforcement device of claim 5, wherein the first
stiffening member and the second stiffening member are con-
nected by a fastener.
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